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WAR DEPARTMENT
USITED STATES ENGINZAR OFFICE
3D FLOOR, PARK SQUARE ELDG.
31 ST. JAMES AVENUE
BOSTCN, MASS.

June 1, 1940
(Revised - December 16, 1940)

Subject: Definite Project Report for Mountain Brook Reservoir -
Merrimack River Basin Flood Control

To: The Chief of Angineers, V.S.Army, Through the Division
Engineer, North Atlantic Division, New York, N.Y.

1. Project Authority.- Mountain Brook Reservoir is proposed
as an element of the comprehensive plan for fiood control reservoirs
and related flood control works for the Merrimack River Basin author-
ized by the Flood Control Acts approved June 22, 1936, and June 28,
1938. The ¥lood Control Act approved Junes 28, 1938, provides that,
"The project for flood control in the Merrimack River Basin, sasg
authorized by the Flood Control Act approved June 22, 1936, is modi-
fied to provide, in addition to the construction of a system of
flood control reserveirs, rolsted flood control works which may be
found justified by the Chief of Wngineers.M

2. Previous Investigations.~ The investigations and studies
upon which the suthorigzed project for the Merrimack River Basin is
based are descrided in House Document 689, 75th Congress, 34 Session.
L comprehensive plan of flood control reservoirs and related flood
control works, at an estimated total.cost of $21,000,000, was recom-
mended in that document and authorized by the Flood Control Act
approved June 28, 1938, Definite project reports have been approved
for three flood control reservolrs under the gereral Merrimack Basgin
anthorization, as follows:

Reservoir Retimated Cogt* Status
Franklin Falls $ 7,353,000 Construction started, Oct. 1938.
Blackwater $ 1,300,000 Construction startesd, Jan. 19%0,
Hopkinton-Bverett  $711,300,000 Pinal plans and specifications

being prevarcd,

¥The cost figures shown are inclusive of $575,000 required for
penstocks and related power facilities which were not included
in the original project estimates upon which the existing mu-
thorization is based.



Preliminary definite project reports on Mountain Brook Reservoir and
West Peterboro Reservoir were submitted April 25, 1940, as part of
the comprehensive plan. The preliminary reports were approved by
the Chief of Engineers on April 30, 1940. The two Teservoirs pro-
posed at that time are:

Drainage Flood Control
Reservoir _Area Storage Estimated Cost
{(sq.mi.) {acre-feet)
West Petarbtoro Uy 16,000 $1,170, 9000
Mountain Brook C1l Y, 800 $ - 270,000

3. Location and Doscription.-. The proposed Mountain Brook
Regerveir is located within the tovm of Jaffrey, Cheshire County,
New Hampshire, on Mountain Brook immediately above its confluence
with the Contoocook River. (See Plates 1 and 2.) The project in-
volves the construction of an earth dam and appurtenant works about
a mile atove the villaege of East Jaffrey, adjacent to and including
U.S. Eighway No. 202 as it crosses Mountain Brook. The reservoir,
which will control a drainage arsa of 1Y square miles, has an areca
at spillway lip (B1. 1026) of 370 acres and a flood contrel storage
capacity of U800 sere~fect, which is equivalent to 6.4 inches of
run~off,.

4. The land to be acquired for the reservoir area is prin-
cipally undeveloped and swanpy. The side slopes of the drainage
basin contiguous to the reservoir area are moderately steep, becoming
steeper in the remote regions, the exircome westerly section rising on
the eastern slope of Kt. kionadnock., The proposed reservoir will af-
feet four short sections of highway. Two of theue sections will be
raigsed, and a third, crossing at about the center of the ares, will
be abandoned during the periods of flooding in the regervoir area..
The fourth section, located at the dam site, will be incorporatsd in
the dam and will be corried over the spillway by means of a bridge.
There are no railroad lines involved in the resecrvoir area as pro-
posed herein. OJperation of the proposed Mountain Brook Reservoir
during moderate and extreme flood conditions will change tailwater
conditions below the adjacent Contoocook Lake Dam,’ Only minor spill-
way and cmbankment modifications will be necesgary at this low dam to
offset the new conditions and these will be provided as part of this
project., The project is designed for the control of floods in the
upper Contoocook River Bagin and will not intorfere with the normal
flow of the stream.

5« Description of Structures.- The proposcd dem will consist
of a rolled earth embankment about 1000 feet long botween two glacial
till abutments, with top elevation 1042 and a maximum height of about
U5 feet, {(Sco Plates 3 and B4.) The outlst works consist of a single
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uncontrolled reinforced concrete conduit, 16 square feet in area,
rlaced in a cut through the undisturbed glacial till overburden of
the left abutment and discharging inte a stilling basin., The gpill-
way, located in an overburden cut through the left abutment, will be
concrete-lined, with a crest elevation of 1026 and crest length of
100 feet at the control section. The upstream portion of both the
dam and dike embankments will consist of impervious material and the
remainder of pervious material., The desizn of the embankment section
is tentative, depending on relative quantities of imvervious and
pervious materials available from borrow areas. In nddition, there
will be o dike embankment across a saddle adjoining the right abut-
nent 700 feet long and 30 feet high at its maximum section. A more
complete description of the considerations invelved in the selection
of these structures is contained in Appendixes € and D.

6. Hydrology and Hydraulies.- The spillway, operating under
the maximum design surcharge of aboutl? feet, will pass a flow of
15,800 c.f.s., which is the outflow derived from routing the spill-
viay design flood through the reservolr. The peak inflow of this
flood is 29,500 c.f.s., which is equivalent to a run-off of 2,110
c.f.s. per square mile over the 1lll-square-mile tributary drainage
area. An index of the magnitude of this flood is given by the value
of 7900 for tho coefficient fCH in the formula Q=C VA . The
reservoir will be a simple retarding basin with a single ungated
outlet, 16 square feet in cross-soctional area, having a meximum dis-
charge capacity of 360 c.f.s. with the reservoir filled to the spill-
way lip (®lev. 1026). The cepacity of the rescryoir to spillway
crest and the capscity of the outlel have been selected to provide
control of a rescrvoir design flood derived from a study of the
March 1936 and September 1938 floods, the largest floods of record
in this area. The outlet will discharge through a stilling bvasin
into the Contoocook River at a location remote from the ecmbankment.

A more complete description of the factors involved in the hydrologic
and hydraulic considerations of Mountain Brook Reservoir is contained
in Appendixes A and 3B,

7. Estimated Cost.~ A dotailed estimate of cost is given in
Appendix B, A summary of the estinated cost is given herewlth:

Dam, spillway, and outlets . . . . . . § 290,000

Lands and rights~ofeway . . . . . . . 40,000 yu,one

Relocation . « + . « v o o . . .« . . . _H0,000 g e
Total Betimnated Cost . . . . . . & 370,000

8. Eeononig Analysis.~ The proposed Mountain Brock Rescrvoir
has been found to be the most economical measure of local protection
for the towns of East Jaffrey and Peterboro in the upper reaches of

the Contoocook River., The cost of dikes and walls for the protection
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of these towns would he excessive.

The use ¢of & small regervoir

for the protection of the uoper reaches of the Contoocook has the
further advantage of contributing to the effectiveness of the
large reservoirs wpnich comprise the main system for protection of
the prinecipal downsiream damsge centers,
Brook Rescrvolir in conjunction with other proposed reservoirs in
the Contoocook Basin will provide a high degree of protection for

the Contoocook Basin, the need for which was prosented at hearings

The operation of Mountain

recently held by the Jew Hampshire Water Resources Board.
has no practical value for multiple~purpose development because of
This conclusion has deen concurred in by
representatives of the Federnl Power Commission at informal confer-

the small drainage area.

ences in the Boston Office.

The sito

The economic analysis is shown in the

following tabulation for Mountain Brook operating alone and in cone.
Junetion with other reserveirs under construction or proposed for
construction vndor the comprehensive plau.

Otner Reservoirs

Propoged for
Item Mountain Brook ! Comprehensive Total
- Heservoir Plap* A1) Reservoirg
Net Drainage Area
(sq.mi.) 1L 1,603.5 1,617.5
Flood Control Stor#e -
(acre-feot) L, 800 - 392,000 396, 800
(inches) 6.1 b, .
Estimated Cost $370,000 501,653,000 $22,023, 000
. Anmaal Carrying Charges $ 16,000 % 1,003,400 $ 1,019,500
Anmual Benafits ¢ 21,000 $ 1,122,000 $ 1,143,000
Ratio of Benefits to
Costs 1.3% 1.10 1.12
Cost Per Acre~Foot of . '
Storage $TT 555 $56
% of Merrimsck Basin An-
nual Damages Prevented 1 : 7% T4

*Wamely Franklin Falls, Blackwator, Hopkinton-Everett, and West
Peterboro (see paragraph 2}.




9. Local Cooperation.- BSince Mountain Brook Reservoir is pro-
posed for construction as an element of the comprehensive plan for
the Merrimack River Basin as authorized by the Flood Control Act
approved June 28, 1938, no local financial contridution is required.
Under an existing statute of the State of Now Hampshire, consent of
the State must be obtained for the proposed work. A4 request for
consent to the proposed construction has been made, the procedure
ha;ing been approved by Departmental wire dated May 18, 1940 (File
3F)e

10. Time Required for Construction.- It is estimated that the
proposed. work can be completed in a construction period of seven
months,

11. Recommendation.~ It is recommended that Mountain Brook
Reservoir be sclected as a definite projesct for construction under
the anthorized comprehensive plan for the Merrimack River Bagsin and
that preparation of plans and specifications be staorted immediately
upon receipt of consent of the State of New Hompshire for acquisi.
tion of lends., Sufficient funds for final design, plans and specifi=-
cationy have been included in the tenbatively approved allotments
for "Merrimack Bassin, Surveys and Designs' for fiscal year 19%1.




DEFINITE PROJECT REPORT FOR MOUNTAIN BROOK RESERVOIR
APPEVDIX A

EYDROLOGY

1. Referehce.-~ Reference is made to Engineer Bulletin R.& H,
Wo. 9, 1938, subject, WSpillway Capacities," which directs, in para-
graph 19, that a hydrology report will be submitted to the office of
the Chief of Tngineers for approval as the first step in the final
degign of a project.

2. Project Description.- The Mountain Brook Reservoir will he
formed by a proposed dam near the mouth of Mountain Breook, with a
tributary drainage orea of 14 square miles. The reservoir is located
about a mile vpstream from Fast Jaffrey and is intended to provide
flood protection for the upper Contoocook River Basin, priacipally to
the town of Rast Jaffrey, N.H., and, to a lesser extent, the town of
Peterbvoro, N.H. (see Plate 2). The reservoir will act as a simple
retarding basin having a single ungated outlet capable of dischorging
about 360 c.f.s. at full mool. The total storage capacity to spill-
way 1lip elevation (1026) is 480C scre-feet (see Plate 12). A maximum
of 300 acre-feet of storage is required to develop sufficient head to

ass ordinary flows, leaving o net flood conirol storage of at least

500 acre-feet, equivalent to 6.0 inches of run-off over the drainage
area. The spillway is in a cud through the left abutment, with a
100-foot concrete control section at Blev. 1026. The spillway dis-
charge passes into a converging concrcte flume and through a stilling
basin into the Contoocook River.

3. Basin Characteristics.~ The drainage area of 1M square miles
has & maximum width of about 3-1/2 miles and a maximum length of 6
miles along the general direction of flow. Mountain Brook igs a threew
branch stream. The %wo larger branches rise on the steep slopes of
Mt. Monadnock and their physical characteristics indicate that flood
peak flows from these two tributeries arrive at their confluence at
practically the ssme time, The slopes of Mi. Monadnock, with maximum
elevation of 3165 feet, drop nearly 2000 feet in the upper third of
the basin length, hence produce headwater inflows of extremely high
intensity. In the lower two-thirds of the basin length the stream
channels have a fall of about 200 feet, with considerable swampy
ares along each of the three dbranches,

4, Stream Flow Data.- There are no recorded data on the flood
discharges of Mountain Brook, The best avallable deta are the com—~
puted peak discharges for the 1936 snd 1938 floods on the Contoocook
River near East Jaffrey for a drainage ares of 36,1 square miles.
Pesk values determined by the U.S. Geological Survey for the 1936
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flood and for the 1938 flood are 2580 c.f.s. and 3560 ¢.f.s., re~
spectively. These peak discharges were made up in part for the 1l
sguare miles tributsry to Mountain Brook and 15.7 square miles tribu.
tary to the large storage in Contoocook Lake, Comparison of the
characteristics of these two tributary areas indicsie that the major
portion of the peak flows probably come from Mountain Brook. There~
fore, peek discharge per square mile obtained on the basis of 36.1
square miles should be materially increased when applied to Mountain
Brook. A peak value of 180 c¢,.f.s. per squars mile was used for the
discharge of Mountain Brook at its confluence with the Contoocook
River for the 1938 flood. Discharge records for other drainsge areas
neardy or adjacent have been studied for obtaining run-off character-
iotics. Records for the following stations were used in this
connection.

Drainage Max.Dischargé

Basin Neme of Stroam Staiion DLocation  Area  o.f.s./sq.mi.

Merrimack Contoocook River Bast Jaffroy 36.1 99

Nubanusit Brook West Peterboro hs.a 92
No.Branch Contoo-

cook River Antrim 54,8 85

Warner River Bradford 19.7 120

Souhegan River Greenville 29.9 206

‘Stony Brook Wilton 33.2 174

Connecticut Moss Brook Wendell Depot 12,2 126
So.Branch Ashuelot

River Webb : 6.6 163

Otter Brook Koene 1.8 147

5. Precipitation Records.~ Precipitation records are available
from nearby stations at Greenville, Peterboro, Keene, and Fitzwilliam,
N.H., and Winchendon, Mass. There are no recording rain gages nearby,
hence satisfactory mass curves of precipitation applicable to this
small drainage area could not be obtained. The maximam intensity of
rainfall known in this vicinity is the unofficial record for September
21, 1938, at Peterboro, when 9~1/2 inches of rainfall in two hours was
observed.

6. Distritution Values.- An attempt was made to obtain distri-
bution values applicabdle to Mountain Brook from an analysis of the
12,2-square-mile drainage area of Moss Brook, = nearby stream of
gimilar charascteristice and size, for which discharge records were
obtainable. However, becouse of the lack of recording rainfall records,
it was found that the effect of possible variations in the rainfall
intensity values from estimated precipitation mass curves precluded
any sccurate determination of distritution values, The empirical
method of deriving a unit graph, as outlined by Franklin ¥, Synder,
(193% Transactions, American Geophysical Union, Part I, pp. #47-U5k),
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was used as the most retional methed available. This method basges
the unit graph fundamentally on the size and shape of the drainage
basin. Values obtained by this method could not be checked agalnst
any available data for drainage areas less than 36 square miles.
However, when annlied to larger basins where the unit graph was
previously obtained from rainfall and discharge records, it was
found that Synder's empirical method gives a unit graph more peaked
and with a shorter lag. Consequently, it was concluded that tho
unit graph derived empirically provided a reasoncble criterion for
distribution values for Mountain Brook Regervoir. Review of these
data by the Office, Chief of Engineors, showed that the volume of
the computed flood was adequate but that peak inflow waos too small
to be accepted for the spillway design flood. Therefore, a unit
hydrograph was proposed with o pesk volue of 2,240 c.f.s. to be
applicd to rainfall values in excess of those from which the basic
unit graph was dorived, The recommended unit graph applicable to
the two maximum-periods of rainfall is shown on Plate 16, together
with the unit graph derived for the basic flood and used for lesser
periods of rainfall,

7. Maximum Storm.~ Study of the summer-fall and winter-spring
rainfall values showed that a more severe spillway flood is obtalned
from summer-fall limiting rates of rainfall. A storm of 2i-hour
duration was used. The intensity curve for a lli-square-mile ares was
obtained from limiting precipitation values as furnished by the
Hydro-Meteorological Section of the U, S. Weather Bureau and shown on
Plate 13, Thege curves were also used to obiain precipitation data
for the hydrology analysls of Blackwater Rosorvoir and the Hopkinion-
Everett Regervoir. The values used for the proposed Mountain Brook
Reservolr were substantiated by a recent report on the "Maximum
Possible Precivitation over the Ompompancosuc Basin above Union Vil-
lage, Vormont, i prepared by the Hydro-Meteorological Section of the
Weather Bureau (March 18, 194%0). Plate 1% is a reproduction of
"Enveloping Duration-Depth Ourves of Maximum Possible Rainfall over
Selected Basins in the New Bngland Region," as contained in thab
report. The duration-depth curve used for Mountain Brook Regervoir
has also been plotted on Plate 14, using values taken from Plate 13
up to 1§ hours with the 2U-hour value mpde comparable to the similar
value for the given curves in Plate 14. The precipitation values
used for Mountain Brook drainage area of 1l square miles arc con-
sidered adequate. The data concerning the winter storm with snow
run-off conditions as discussed in this report wers also checked.

It was ascertained that the intensity of summer vrecipitation caused
the severest flood and hence should be used for splllway design
criteria,

8. Comyuted Spillway Flogd.~ The computed spillway flood was
based on the digtribution values obtained from the basic unit graph
(Plate 16) and the rainfall deta (Plate 13). For a summer stornm,
the minimum iafilbration rate was rssumed to be 0.083 inch per hour,
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or 0,25 inch per three-hour period. Thisis somewhat less than the
average rate of 0.087 inch per hour determined from a study of the
September 1938 flood, when ground conditions prior to the flood
were conducive to minimum infiltration rates due to excessive
rainfall during the first three weeks in Septomber. Computations
for the spillway flood are shown on Plate 17.

Determination of Spillway Design Flood

9. Regervoir Oneration. Assumptiong.- It is assumed that the
reservoir will ve filled to normal mexiamum pool elevation of 1026
feet M.S.L., the crest of the smnillway, at the beginning of the
anillway design flood. It is further asgumed that the outlei is
inoperative.

10. Spillway Rating Curve.-~ The spillway rating curve was

3/2

computed by the weir formula @ = CLH and checked by model studies.
The curve used in this design is shown by the solid line curve,
Plate 21. (Also, sec Appendix B.)

11, Method of Routing.- Tho unit graph is considered as an
inflow to the reseorvoir, consequently the flood was routed throuvgh
the reservoir using the grogs surcharge storage.

12. Spillway Degign Flood.~ The computed svillway flood was
routed through the resorvoir to obtain the reservoir discharge and
the maximum water surface elevation. The inflow crdinates of the
computed spillway flood were then increased 25 and 50 percent and
similarly routed through the reservoir. The results of these
routings are shown graphically on Plate 19, where the percent of com-
puted suillway flood is plotted (a) against the pool elevation in
feet above mean soa level, and (b) against the pesk inflows and
outflows. The volume of the computed flood was considered adequate
but the inflow peak values, too small. Therefore, the offoct of
increasing the pesk veluos of the hydrograph,vsing a constant volume
for the computed flood, was determinod as shown on "Curve P", Plate
19, The inflow hydrographs were computed by apnlying the basic
unit granh to all but the two periods of greatest run-off. The
peaked unit grach was applicd to the two periods of meximum run-off.
The solected snillway design flooll hydrogravh was obtained by apply-
ing the two unit graphs of Plate 16 to the proper values of rainfall
ghown on Plate 18. The resulting s»illway design flood inflow and
outflow hydrographs, with reservoir stage elevations, are shown on
Flate 25, These resulting values are those rccommended by the
Office, Chicf of Engineors, and include an inflow peak grenter than
recordad maximum flood peaks for the northesstern United States asg
shown on Plate 15. Data pertaining to the adopted apillway design flood
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are summarized as follows:!

Rainfall . . . . . . . 21,05 inches in 24 hours
Ran-off . . . .‘. .« 19,05 inches

Volume . . . . . . . . 14,200 acre-feet

Peak inflow . . . . . 29,500 c.f.s.

Peak outflow . . . . . 15,800 ¢.f.3s.

Maximam pool elevation  1038.8
Freebéard e e e 3.2 feet

1%, Adequacy of Selected Swillway Desien Flood.- (a) A study
was made of the latest data available for maximum rainfall in New
England as compiled by the U. 5. Weather Bureau in the report on
"The Maximum Possible Precivitation over the Ompompancosuc Kiver
Basin above Union Village, Vermont," dated March 18, 1940, This
study indicated that the point rainfall values used as glven in
Plate 13 equalled or exceeded values given in Fig. 24 of the Ompom~
panoosuc report for maximum recorded point rainfall in the United
States. Likewige, the volues in Plate 13 for a 1l00-gsquare-mile area
equal similar valucs given in this roport for which reliability
factors were applied to obtain maximum possitle rainfall. Interpola-
tion for 14 -square miles between the point and 100-square-mile
values is believed to have been conservative. Therefore, no factor
of gsafety is considered necessary to lncrease the rainfall values
used in the spillway design flood,

(b} The average infiltration rate used of 0.083 inch per
hour, or 0.2% inch per three-hour period is low enough to justify
slimination of a factor of safety for the assumed run-of f conditions«

(¢) The unit graph and distridution values originally
derived gave a peak value of 860 c.f.s. or 61 ¢.f.s. per square
mile for one inch of run-off in 3 hours. On recommendation of the
Office, Chief of Enginesrs, the 3-hour unit graph was peaked up to
give 2,280 c.f.s. or 160 ¢.f.s. per square mile. These values are
believed sufficiently high to offset errors inherent in their
sclection.

(a) The area~cavacity curve (Plate 12} is based on actual
field surveys of several reservolr cross~sections, tied into the
topographic survey published by the U. S. Geological Survey, and is
considored reasonably accurate.
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(e¢) The spillvay design flood has a volume of 14,200 acre-
feet (19.0% inches) with a peak inflow of 29,500 c.f.s., or 2,110
¢.f.g. per square mile. An index of the magnitude of this flood is
given by the value of 7,900 for the coefficient "C" in the relation

Q@=C VA~ . This peak is greater than any dischargs observed in the
northeastern United States for a compsrable drainage area. (Sese

Plate 15,)

(f) The spillway is the overflow type with sufficient
dlscharge channel capacity to prevent appreciable backwater up to
about 125% of the spillway design flood. No factor of safety is
considered necessary on thig account.

(g) A large volume of surcharge storaze is available
above the spillway lin. The surcharge storage from spillway liv
(Elev. 1026) to maximum computed water surface (Elev. 1038.8) is
7.9 inches. Thore is an additiomal 2,8 inches between Elev. 1038.8
and the top of the dam. Hence, the total volume of surcharge
storage between snillway crost (Elev. 1026) and top of dam (Elev,
1042) is cquivalont to 10.7 inches of run-off over the 14 squarc
miles of drainnge area. This ie considered an ample factor of safoty.

14, Freeboard.- The computed msximum water surface for the
selected stillway design flood is Elev. 10%38.8. After consideration
of the following factors in conference with representatives of the
Office, Chief of Engineers, it was decided to place the top of dam
at Elev., 1042, thus providing 3.2 feet of freeboard:

(a) The maximum stage would be of extremely short dura-
tion, due to the highly peaked inflow hydrograph. With the top of
dam at Blev. 1042, the freecboard will be as little as 3.2 feet for
less than an hour, 4 feet for less then 2 hours, and 5 feet for
3-1/2 hours.

(v) The top of dam will be vrotected by a 22-foot wids
paved highway, thus minimizing danger of damage from wave action, .

- {¢) ZEven if the dem should fail, flood conditions down-

stream would not be seriously aggravated. The flood level at Bast
Jaffrey, one mile downstream, would be increased only 2 to 3 fest.

- A6 -



DEFINITE PROJECT REPORT FOR MOUNTAIN BROOK RESERVOLR
APPENDIX B

BYDRAULICS

1, Qutlets.~ As the reserveir controls such a small drainage
ares and will be utilized for flood control only, it was decided to
design the reservoir as a simple retarding bhasin in order to eliminate
operation and the cost of gates, operating house, and appurtenances.
The criteria for the outlet design were as follows:

1. To adequately reduce flosd flows,
2. To have sufficient cspacity to empty the reservoir
- in a reasonable period of time,
a. To pnss normel flow without excessive dead storage.
» To provide sufficient capacity for diversion during
eonstruction,

2. With the six inches of storage provided and the reservoir
design flood eriteria as used for other reservoir studies in the Mer-
rimack River Basin {sec "Definite Project Report for Blackwater Hes-
ervoir" dated September 15, 1939, revised December 16, 1939, for a
discussion of the reservoir design flood), it was found that a maximum
capacity of 250 c.f,s, was necessary for controlling the flood without
spillway discharge. However, to meet the other three criteria it was
considered advisable to increase this discharge capaeity to about 360
c.f.,8, The channel capacity below the dam can pass the peak discharge
of 260 c.f.s, plus any anticipated flow from Contoocook lake. The
outlet capacity provided permits the reservoir to empty in 13 days
(sce Plate 24), This is belicved to be a satisfactory adjustment of
the criteria enumersted in paragraph 1. Assuming an
ordinary flow of 70 c.f.s., (% c.f.s. per square mile), the pool
elevation is 1009 with a resulting dead storage of 300 acre-feet.
Computaticns indicate that with invert at Elev. 1005 and spillway at
1026, an outlet area of 16 square feet is required. Frictional losses
were computed using an Un" value of 0,013 in Chezy's Formula. Intake
area was made sufficiently large to keep the intake velocities low and
provide excess capacity through the trashracks, in order to minimize
the effect of collecting debris.

3. As the mazximum discharge velocity will be about 23 feet per
second, and as there is no indication of rock for providing a safe
discharge channel, it is essential to include a stilling basin to dig~
sipate the discharge energy. Tailwater conditions are variable and
dependent on the operaticn of the dem in East Jaffrey, one mile down-
stream (Plate 22). TFor a normal tajilwater at Elev, 1005, and a
discharge of 360 c.f.s,, the hydraulic Jump is obtained with 2 stilling
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basin 15 feet wide and theorstical depth of flow equal to 6=~1/2 feet.
A secondary control exists midway between Mountain Brook Dam and
the Bast Jaffrey Dam, formed by a constricted channel containing
boulders of various sizes and protected against excessive veloci-
ties by backwster from the Bagt Jaffrey Dam. 4 rating curve at
Mountain Brook Dam for this centrol is shown as a dashed line on
Plate 22 and was derived from flood profile data obteined after

the September 1938 flood with Bast Jaffrey Dam washed out. How-
ever, sny uncertainty in stilling basin action due to variable
tailwater will be eliminated by setting the stilling basin. floor

at Elev. 997. With the end sill at Elev. 999, the minimum depth

of flow over tho end sill and riprapped channel for 360 c¢.f.s.
will provide adequate depth in the stilling basin for the

hydraullc Jump, regardless of downstrcam conditions. In the remote
posslbility of an excessive spillway discharge, high tailwater will
fdrown out" the hydrauvlic jump of the ontlet digscharge and the jet
may peorsist downgtream from the ontlets to be dissipated in the
flooded valley. BEddy currents set up by this discharge condition
will not endanger the dam ombankment section.

4., Sopillway.- The spnillwey for the Mountain Brook Dam con-
gists of a concrete control welr and discharge flume in a cut
through the left abutment, The approach to the weir is a trapezoidal
section with a bottom width of 130 feet at Elev. 1019 and side slomes
of 1 on 2 (Plate 4). This section is slightly larger than required
for the swillway capacity, but the excavated material can Ye advan-—
tageously used in the embaunkment. Ag a result, the mean veloclty
in the approach channel is only 5 feet per second for the spillway
design flood, which minimizes the scouring and the entrance losses.
A 100-foot concrete welr with crest at Elev. 1026 establishes the
hydranlic control for all discherges. From the toe of the weir, at
Tlev. 1023, a concrete discharge channel with an invert siope of
6 2/3p converges to a width of 65 feet and carries the dlscharge to
a $tilling basin. The stilling basin floor is at Elev. 998. The
width of the stilling basin increases from 65 feet to 90 feet at its
downstream end, reducing the discharge velocity to a safe value
before entering the Contoocook River.

5. The gpillway rating curve (Plate 21) was based originalliy
on computations of the pond elevation foy discharge over the control
welr, using the weir formula Q = CLHZS/2 with values of "C¥
varying from 3.0 to 2 maximum of 3.8. The discharge channel below
the welr was designed originally for a capacity of 10,000 c.f.s.
and minimum width at the restricted section of K0 feet. An hydraulic
model study indicated that this design nroved adequate for this
capacity. However, increasing the discharge requirements to 15,800
¢.f.s. necogsitated widening the discharge channel to 65 feet to
insure that the channel congstriction would not cause a secondary
hydranlic control or cause overtopping the side wallg. The spillway
rating curves shown on Plate 21 are, (1) the original computed rating
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curve, {2) the discharge rating curve obtained by the model study,
and (3) the curve based on the model study plus computations for
the 65-foot minimum channel width at the bridge.

6. Tailwater Rating Curve.- The tallwater rating curve
(Plate 22) is based on a computed rating of the concrete dam at
Bagt Jaffrey about one mile downstream. The spillway of thig dam
‘is at Blev. 1002,9% with flashboards at 1004.86. Two large sluice
gates are located in the abutments. Allowance is made for back-
water from Bast Jaffrey to the Mountain Brook dam site. Also
ghown ig the estimated tailwater rating for the natural control
between East Jaffrey and Mountain Brook. For normal operations,
and for flows up to about 3000 c.f.s., the tallwater rating bascd
on this dam is satisfactory. For a spiliway design discharge, the
tailwater elevation is dependent on the surcharge storage above
Contoocook Lake Dam and on the discharge capacity of the Eagt
Jaffrey Dam, since tailwatcer elevations above 1010 are the result
of water in Contoocook River backing up into Contoocook Lake. After
due consideration of these factors, the tailwater olevation with
the spillway design flood is cstimated to be about 1020.

7. Time of Emptring.-~ The time necessary to empty the reser-
voir with the pool initially at Zlev. 1026 (spillway crect) and a
congtant inflow of 70 c¢.f.s. (5 c.f.s. per square mile} is 13 days
(see Plate 24). It should be noted that, in emptying the reservoir,
2 inches of storage becomes available in three days, and U4 inches,
or two-thirds of the total capacity, is available in 6 days.

8. Effect of Mountain Brook Reservoir,- The effect of Mountain
Brook Reservoir on the estimmted September 1938 flood at the dam site
is shown on Plate 23. The volume of run-off and timing of the peak
ig baged on flood hydrographs observed on small streams located in
the adjacent Connecticut River Busin near Xeene, M. H. The peak of
the flood is estimated as the probable discharge necessary to obtain
the computed pesk of 3560 c.f.s. in East Jaffrey. The maximum pool
elevation obtained by routing this flood is Elev. 1026.5, with a
conduit discharge of 370 c.f.s. and a spillway discharge of 150
¢.f.8. It is estimated that this wonld have reduced the 1938 peak
flow in PBagt Jaffrey from 3560 to about 1500 c.f.s. The March 1936
flcod would have been reduced from 2580 to about 1100 c.f.s.
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DEFINITE PROJECT REPORT FOR MOUNTAIX BROOK RESERVOIR

MERRIMNACK RIVER BASIL FLOOD CONTROL

APPENDIX C
GROLOGY AYD SOIL DATA

1. Description of Dam Site.,- The Mountain Brook dam site is
located aporoximately one mile south of Bast Jaffrey, ¥.H., at the
bridge which carries U.S. Highway No. 202 over Mountain Brook (see
Plate 2), The dike site is located across the saddle adjacent to the
right abutment of the dam. The region at the site hag relatively low
relief, with low hills of glacial till rieing abot¥s the droad swampy
valley which ig filled with variable glacial and fluvio-glacial
materials., BMountain Brook meanders in this valley to its confluence
with the Contoocock River, which is sbout B00 feet below the dam site.

2. The overburden in the abutments of the dam site consists
generally of sandy glacial t1ll varying in depths frem % 4o 20 feet
which overlies & very siliy glacial %ill.* Th¢ stream channel has a
variable deposit of gravel ovor silty till., The eilty $ill extends to
bedrock, which in general is granite varying to gneiss with numerous
schist inclugions and freoctured jeints., Bedrock in general is below
Elev. 995. Upstream and downstream on the lower slopes of the right
abutment the silty glacisl till is more than 30 feet below the ground
surface. The overburden in the valley upstream and downstream from
the dam site consists of muck overlying till. The depth of the muck
in the proposed area for the base of the dam averages approximately
3 feet thick. Beyond 200 feet upstream from the bridge the muck
varies in depth from % to 11 feet, The decpest deposit downgtream is
apparently 150 feet from the bridge near the south bank of the stream
and ig arproximately 12 feet deep, The sandy glacial till and silty
glacial ti1l within the proposed foundation arez have charscteristics
similar to the pervious and impervious material for the embankment
sections as described in paragraphs 6{a) and 5({b) below,

3« Description of Dike Site.~ On the lower slopes of both abui-
ments of the dike site nnd in the propesed ares for the base of the
dike, deposits of grovelly sand occur (see Plate 8), These sand de-
posits are approximately 3% feet deop and overlie glacial $ill. The
higher slopes of the hills forming the abutments are dlanketed by thin
deposits of sandy till which cover silty glacial till, probably ex~
tending to rock., Rock is deeply buried over the entire dike site.

The sondy and silty tills forming the sbutments of the dike are similar
to the tills of the dam site. The gravelly sand in the bottom of the
saddle is somewhat stratified and has an estimgted coefficient of per-
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meability varying from 10 to 100x10 cm. per second and an angle
of internal friction of 36 degrees. Grain-size curves of samples
taken from drill hole D6 in this deposit are shown on Plate 9,

%Y, Dam and Dike Sites Bxvloration.- The exploration of the
foundation for the dam and dikes and appurienant siructures in-
cluded the drilling of 13 holes, excavating of & test pits,
extensive augering and probing, and the determination of rock eleva-
tions by two seismic lines. The locations of the drill holes and
test pits are shown on Plates 5 and 6 and the logs of the drill
holes on Plate 7. The augering and probing was done in the flat
region of the valley bottom extending 300 feet upstream and 500 fect
downstream from the highway bridge.

. Borrow Materials.- Exploration te locate sultable materials
for the dam and dike embankments required beyond quantities available
from structure excavation inecluded the drilliing of one hole, the
excavation and sampling of 11 tesgt pits, and the examination of all
exposed faces of natural overburden in the vicinity., The location
of the test pits and drill heles within the detailed survey area
arc shown on Plates 5 and 6.

6. Suitable materials are available within an economic distance
from the dam and dike sites for the construction of embankments by
the rolled fill method. Materials for the pervious and impervious
sections arc available from the structure excavations and borrow arcas
adjocent to the dam and dike sites. Sand and gravel for the drainage
toes and upstream slope drains is available 3-1/2 miles north of the
site. Rock for riprap is available from an outcropping area 3 miles
north of the gite and from stone fences within the reservoir area.
The general characteristics of the materials for the proposed embank-
ment construction as determined from preliminary investigations are
ag follows:

(a) Pervious Material.- The pervious material available
from the structure excavations and the iwo borrow areas is a well-
graded, slightly silty, sand and gravel glacial till. The pervious
material in the structure excavation areas for the outlets and
spillway, and in the borrow areca adjocent to the proposed dam site,
varies in depth from 10 to 25 feet. In the borrow arsa adjacent to
-the dike the pervious mnterial varies in depth from 5 to 10 feet.
Typical grain-size curves of samples of the pervious material are
shown on Plate 11. It is estimated that the material, when compacted,

will have a coefficient of permeability from 1x10  to 10x10  cm.
per socond and an angle of internal friction of 38 degrees.

(v) Impervious Material.- Material for the impsrvious sec-
tions of the embankments is available from the spillway excavation and
the two borrow areas shown on Plates 5 and 6. The material in all
areas is overlain by pervious material as described above. The imper-
vious material is a well-graded,very silbty, sand ond gravel glacial till.
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Typical grain-size curves are shown on Plate 10, It is estimated
that the material, when compacied in the embankment will have a co-

efficient of permeability less than O.lelD-u cm, per second and an
angle of internal friction of 35 degrees, with very slight cohesion.

(¢) Sand and Gravel.~ The available material which is
suiteble for the drainege toes is a clean, gravelly sand. It is es-
timated that less than 20% by weight of the material is ercater than
1/4" ip size. Tho amount of sand and gravel reauired for concrete
sgeregates it relatively small. It is expected that it will be more
ceenomical to obtain this material from commercially developed sand
rnd gravel banks located within an economic haumling distance from
the proposed work.

(d) Rock.- The rock available for riprap in the outcropw
ping area is a porphyritic granite gneiss. The rock in the stonc
fences in the viecinity is in general either a granite gneiss or sound
achist,
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DEFINITE PROJECT REPORT FOR MOUNTAIN BROOK RESERVOIR
MERRIMACK RIVER BASIN FLCOD CONTIROL

APPENDIX D

SELECTION OF STRUCTURE

1. BSelection of Tywe and Arrangement of Structureg.~ The
retaining structures of the Mountain Brook Dam consist of two
embankments, a dam embankment across the river valley having a
crest length of 1000 feet and a maximum height of 45 feet, and a
dike embankment across an adjolning saddle 700 feet long and 30
feet in greatest height. (See Plate 3.) The gpillway is a concrete-
lined channel having a crest width of 100 feet converging to a
chute width of 65 feet excavatad in the glacial till overburden of
the left abutment of the dam and discharging in a location remote
from the embankment. The outlet works congist of a single uncon-
trolled reinforced concrete conduit placed in o cut through the
undisturbed glacial till overburden of the left abutmont and
discharging into 2 ¢3illing bagin located sufficiently remote from
the toe of the embankment. The conduit is rectangular in shape,
316" wide by W'-9" high. Trash-bars arc vlaced at the conduit
intake.

2, The arrangement of the structures described above was
selected ag being the most economical adapted to the site. Material
excavated for the spillway and ocutlets is suitable for fill in the
embankments. Quantities of suitable f£ill beyond the amounts avail-
able from this source can be secured from immediately adjJacent borrow
pits. The compacted till of the left abutment provides a suitable
foundation for the spillway and outlet in the absence of readily
acoessible bedrock., The locatlion of the ontlets permits the develoy-
ment of a siraightforward program of stream diversion and embankment
construction,

3., The centerline of the dam embankment is approximately coin-
cidental with the present location of U.S, Highway No. 202, The
reconstructed highway will be carried across on the crest of the dam
embankment, which is provided with a top width of 32 feet for this
purpose., The existing bridge cver the stream will be removed and a
new bridge constructed across the spilllway channol.

Y, Preliminary Design of Bubankments. - Based on the preliminary
investigations of borrow materials and the embankment foundations, as
described in the foregoing paragraphs, a tontative design of the em-
bankments for the dam and dike have been prepared as shown on Plate M,
The ombankments arc provided with impervious, pervious, and drainage
features whlch are degscribed in the folliowing paragraphs,
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(a) Imperviouns Festures.- The upstream and central
portions of the embankments consist of compacted imperviocus f£ill
corresponding to the material described in paragraph 6(b) of
Appendix . A cut-off trench will be excavated under the imper-
vious £111 section of the dam extending inte the impervious till
foundation,except in the river bed section where the trench will
be excavated to bedrock, Within this latter reach, a shallow
cut-off curtalin will be grouted in the rock. To reduce ssepage
through the foundation of the dike, an upstream impervious blanket
will e constructed for the entire length of the siructure, and
in addition, a trench will be excavated under the upstream too of
the dan to a nominsl dopth of 5 feet as a general yprecaution
against buried drains, This trench will sorve also to form a seal
with the impervious till foundation at the abutments of the dike.
The upstream slope of the embankments is 1 on 4, which, it is
believed, provides amplo stability against slide failures and
loecal sloughing.

(b) Pervious Featurcs.- The downstream portion of both
the dam and dike ombankments consists of compacted pervious fill
corresponding to the material described in Appendix C, paragraph 6(a).
The relative proportions of the impervious and pervious fill sections
of the embankmoents are teantative and will he adjusted upon further
investigation of the rslotive gquantities available from structure
excavation and the borrow areas, The downstream slope of the embank-
ments is 1 on 2-1/2 to Blev. 1018 and X on 3 below this elevation,
which ig believed to be entirely adoquate from o considerat ion of the
characteristics of the ombankment £ill and foundation materials and
the low helght of the embankments.

(c) Downgtroom Drainage Too.~ A small downstream dralnage
toe of sand and gravel, as described in parazraph 6(c) of Appendix
C, is incorporated in the dike for protection against possible minor
concentrations of seepage water. The surface of this drainage toe
and a portion of the downstream slope of the dam embankment in the
river bed will bve protscted from slope or wave washing by hand-
placed riprap.

(a) Slope Protection.- A sod surface will be developed on
both the upstroam and downstream slopes. A sod surface on the up~
stream slope in liew of rock protection is considered satisfactory
becanse of the limited fotch of the reservoir (1.8 miles at the
snillway), the flatness of the slope, and the natural resistance of
the impervious till face to rapid erosion,
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DEFINITE PROJECT REPORT FOR MOUNTAIX BROCK RESERVOIR

APFEYNDIX E

COSY EMSTIMATE

The detziled cost estimate of the Mountaln Brook Reservoir constructed
for flood control purposes only is ltemized in the following tabula-

tion.

1. RESERVOIR COSTS

i Y e Y
L peees lv\t\u&t:aﬁﬁ/a

Quant ity Unit Price Total Cost
Land v+ s« ¢ s ¢ o s ¢ o 5 & » 1\mpsum bl $ 19,000 e
Buildings B lump sum - 11’000. R
Highwaye .« « ¢ o ¢ o o s o o » lump sum - 25,000 e,
Utilities + ® B 8 & & & » s @ l'u.mp Sim - 2,.00‘0 '
"Rock £i11 ~ Contoocook Lake Dam lump sum - 2,500
Sub-Total 59,500
Engineering, Appraisals, Overhead & Contingencies {35%t) 20,500
TOTAL - RESERVOIR COSTS $ 80,000
I7. CONSTRUCTION COSTS
(a) Stream Diversioh & Pumping lump sum $ 5,500
Clearing & Grubbing lump sum 4,000
Removal of Highway Bridgs lump sum 2,200
Stripping + « o v 0 o o . 32,000 Ca¥e \§v gzsrgoo
Common Excavation . ¢ a4 @ ?3, OO Co:‘fo- L Lo 2"’000
Borrow - Impervious o+ « » 71,000 c.y.'«iff -~ 2k, 900
Borrow ~ Pervious . « . » H} 100 CQVi 15,100
Structure Backfill -~ Com- =
pacted \ 6,860 c.y.\ 2,400
Structure Backfill ~ Uncom-
pacted 7 00 o.ymj C 1,500
Holled Fill - Impg%vféig 89,1 \\ﬁy;fﬁ& 10,700
Rolled Fill - Perviois . . ,69;;0(;9’ c'e?o' 9,700
Hond-Laid Riprap + « « « o \” l{ﬁo CeYeo 5,600
Gravel Backing » o o o o o “1;080 ceFe 1,600
Sand & Gravel Drains « « 6 600 Cele 6,600
Conecrete:
Cutlet Works - Conduit . 165 ceye 20,00 3,300
Aporoach & Stilling
Basins . 235 Cu¥e 14,00 3,300
Spillway — Walls o o « o 1,200 Co¥e 14,00 16,800
F:.OOI' Slab & Weir . » 2,250 Cole 9.00 20,300
Bridge Deck + o o o 250 C.Y¥e 25,00 6,300
Reinforeing Steel . « « « 300,000 1lbg. 0.0% 15,000
Misc. Metal (weep holes,
trash~bars) . lump sum - 2,000
Hizhway Surfacing .+ « « o 2,860 se¥e 3.20 10,000
Highway Guard Rail « « « » 2,800 lafw 1,000
Seeded Topsoil o v w o o o 6.0 acres 1,000,00 6,000
TOTAL - DAM, OUTLET & SPILLWAY $ 208,600 .
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APPERDIX E
0087 ESTIMATE (Cont'd,)

II. CONSTRUCTION C0STS (Cont'd.)
Guantity Unit Price Total Cost

TOTAL - DAM, OUTLET & SPILLWAY (brot, fd.) $ 208,600
{b) Reservoir Clearing lump sum - 6,000 !
Sub~Total - Construction Costs $ 214,600
Engineering, Inspection, Overhead & Contingencies (BS%i) 75,MQO
MOTAL - CONSTRUCTION COSTS $ 290,000
TOTAL ESTIMATED COST $ 370,000

™
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DEFINITE PROJECT REPORT FCR MOUNTAIN BROOK RESERVOIR
APPENDIX ¥

INDEX TC PLAYES

Plate No. Title
1 Merrimack River Basin - Mags, and N.H.
e Mountain Brook Reserveir.
3 Mountain Brook Dam - General Plan & Profile
4 Mountain Brook Dam - Sections
5 Plan of Exploration — Dam Site
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7 Record of Foundation Exploration
g Geological Profiles on Centerlines of Dam and Dike
9 Grain-size Curve - Foundation Material - Dike Site
10 Grain-size Curve - Impervious Material - Dam & Dike Sites
11 Grain-gize Curve - Pervious Material - Dam & Dilke Sites
12 Area Capacity Curve
13 Depth~Area Curves of Maximum Rainfall
1k Rainfall Data for Spillway Design
15 Fiood Discharges -~ Northeastern United States
16 Inflow Unit Hydrographs
17 Computed Spillway Flood Computations
g Computed Spillway Flood - Inflow- Outflow- Stage Hydrographs
19 Percent of Computed Spillway Flood vs. Peak Flow
and Pool Elevation '
20 Outlet Rating Curve
21 Comparison of Spillway Rating Curves
22 Computed Tailwater Rating Curve
23 Effect on September 1938 Flood
2k Time to Empty Reservoir
25 Svillway Design Flood - Inflow-Outflow-Stage Hydrographs
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6 Yovember 1945

MODIFICATION TO APPROVED
IEFINITE PROJECT REPORT
. FOR
MOUNTAIN BROOK RESZRVOIR
MOUNTAIN BROOK, NEW HAMPSHIRH

- DESIGN HODIFICATIONS -

(Appendix ¢ to Definite Pfoject Report dated
1 June 1940 (Revised 16 December 1940))

1. Ipbroduebion,~ This supplemental report is prepared to
subnit for approval in accordance with Order and Regulations,
paragraph 740.04e, deviations in the final design of Mowntain
Brook Dam from the requirements of the approved definite project
report, revised 16 December 1940, The scope of this supplemental
- report is limited to a 'discussion of the these deviations. De~
tailed discussion and description of the design of Mountain Brook
Dom is conbained in the Design Analysis, which contains all
pertinent plates, graphs and schedules pertaining to hydrological,
meterological; geological and design fsatures of the dam. Com-
plete drawings, as prepared for contract work, are included in
Appendix A of the Design Analysis.

2. Cagac%tz of Regervoir,- The capacity of the reservoir
as stated in the revised definite project report is 4800 acre-
feet at a splllway lip elevation of 1026. This elevation was
determined from U.8.G.S, Quadrangle Sheet "Monadnock W.H." using
several surveyed oross-sectiong of the reservoir to determlne

the intermediate elevations between the 20-foot contours of thg‘
Quadrangle Sheet,

An aerial topographic survey of the reserveir area was made
early in 1941, and the capacity of the reservoir at Elevabtion
1026 as determined from this survey is 3400 acre-feet. The
aerial survey was checked by a field survey; with particular
attention being given to the central portion of the reservoir
where the valley slopes are relatively flat and which portion
compriges the greater part of the reserveir storage capacity.

A new area-capascity curve was plotted on the basis of the aerial
survey with elevations modified by field survey resulbs. This
now area-capacity curve indicated a capacity of 4900 acre-feet
2t Elevation 10286, : '

The capacity of the reserveir at Elevation 1027, based.upon
the modified aerial survey is 5,300 acre feet. This elevabtion
is selected as the final spillway elevation to assure thabt the
desired storage capacity of 4800 acre~feet is avallable and that
400 acre-feet of counservabion storage below the oublet works
welr elevation of 1008,5 can be utilized, if desired, to flood
the swamp land in the vicinity of the dam.

N



Bi BReviged Spillway Degism Flood.~ Subsequent to the sub-
misgion of the revisged definite project repord, spillway design
storms have been reviged in accordance witix the latest information,
regarding the intensity and distribubion of rainfell in spillway
design shborms, that has been received by the Office of the Chief
of Engineers, from the Hydrometerological Section of the Weather
Buream and has been transmitted to this cffice. In accordance
with the rocommendations made at a conference with the Board of -
Congultants and representatives of the NVew Bngland Division and
the Office of the Chief of Englneers, held at this office December
14 and 1B, 1944, the spillway design flood was reviewed in con—
sideration of this new data, with the resultant determination
that the surcharge over the spillway crest is 0.8 foot lower
than originally computed., Further gtudy was’also made on unit
hydrographs that might be applicaeble to this site, The review
of this data is discussed in detail in Section III of the Design
Analyeis for Mounbain Brook and the fOIIOW1ng curves are siown
on plates containediherein.

Area and Capacity Curves Plate III-1
Digcharge Curves Plate III-3
Curves of Limiting Rainfall Plate IIi~4
Spiliway Design Flood Plate ILI-6 .

4, JFrecboard.~ The dotermination that the maximum surcharge
over the spillvay crest is 0.8 foot lower resulted in the converse
detormination that the freeboard is 4.0 feet in height in lieu
of the 3.2 feet noted in the revised definite nroject report.

The 4.0 foot freeboard is the minimum considercd accepteble by
gsome of the mombers of the Board of Consultants and 1s approxi-
mately equal to the required 4.2-foot frecboard determined by
the procedure set forth in Engineer Bulletin, R & H No. 9, 1938.
It is bolieved that this froeboard is rcasonable and adequate
in view of the extremely Short duration of the maximum stage of
poaked inflow.

5, RDlevabion of Top of Dam.~ Tho elevation of the top of
the dam and dike is raised from clevabtion 1042, as reported in
the approved definitc projoct roport, o clevation 1043, to
corrcspond with the one-foot increasc in height of gpillway
crest. The computed elevabion is 1043,2 derived by the summa-
tion of the elevation of the spillway crost, the meximum sur-
charge over the spillway erest and the requirod frecboard.

6. Dem and Dike Zmbankmont.- The sections of the dam and

dike ocmbankments have been slightly modified. Tho top width of
he dom has beon increased to provide a roadway width of 24 feob
on an ombankment width of 42 feet in liou of a roadway width of
22 fcot on an embenkment widbth of 32 feet., The crown clevabion

of the road has been ralsed from 1042.33 to 1043,15, an increase -
of 0.82 feot. To obtain proper drainsge and protcction from frost
heaving,; a gravelly sand sub-basc course 18 inches thick, has
boon provided under the road pavoment and sand and gravel base
coursc.. Tho bridge over the spillway has beocn 1ncr0ascd from &

- G2 ~



width of 26 feot botween curbs to a width of 28 feets Tho modis
ficd design of the road and bridge conforms with the New Hampshire
Highway Doepartmont Stendards snd the U. 8. Burcew of Public Roads
rocommendabion for roads carrying the some normal trafflc densi-
tics a8 U. 8. Hoube Ho. 202.

7. The upsitrecam slope of the dam and dike cmbonkmonts hag
beon changed from a wniform slope of 1 to 4 to dished slopes of
1on 2,5 and 1 on 3, Protcection from erosion has been changed-
to 15 inches of riprap on 15 inchosg of sand and gravel in lieu
of 8 inches of scoded topsoll. This modification has been made
pursuont to the sugzestions of Mr. W. H. ilcAlpine, Special
Ascistont to the Chief of Fngincers.

8. The sccded topsoll on the downstrcom slopes of the dam
and diko embanlments have boon incroased from six inches to nine
inchos in thickness following a decision mado by the Board of
Gonsultants. The downstream slopes of thc dam have beon changed
from dished slopcs of 1 on 2.5 and 1 on 3 to dished slopes of 1
on 2.25 and 1 on 3, Downstroam slopcs of the dike have not been
changed.

9. The impervious and random fill scctions of the dam and
dike cmbankments have been modificd to utilize the available
quontitics of such matorials as indicatcd by further subsurfaco
cxplorations,

10, - Spiliway.~ Open joint pipc drains laid longitudinally
with the spillway and porforated pipe drainsg lald transvorscly
to the conterline have boon provided undor the spillway slab in
lieu of weep holes %o rclieve hydrostatie prossurc in the filter
sub-basc. This design ig the rosult of suggesbions made by the
Board of Congultants.

s = 3 o &
hag b%%ﬁ ¢ %ﬁggﬁoygg§lg%oa%cg%oo%n&c%figgeség%%lgﬁyt%gi%%lfﬁé%ggi%f
gravel to three feot of dumped rock riprap on twelve inches of
sereencd gravel over six inches of gravolly sand, with the riprap
cxtonded to proteet the cuds of the stilling basin walls, This
nodification was docided upon at the Consultents Confercnce.

12, Quilct Works.— The length of the condulit monoliths has
boen changed from 33'-3" to ‘approximatcly 20 fcect in length.
The protection ot the cnd of the conduit stilling basin has beeon
chongod from 15 inches of riprap placed on 6 inches of gravel to
2 feet of dumped riprap on 12 inches of scrocned gravel over 6
inches of sand and gravel, These modifications have been mado
in accordance with decisions made at the Oonsultants Conforonce.

13. Relocatbcd Road,~ An coxisting road serving dwellings
north of tho spillwoy and west of U. 8. Highway Routc Wo. 202 is
rcloéated along the spillway embankment to provide conginued
access to the houges, This road is to bo surfaced with bitumin-
oug surface troated sand and gravol. '

- M ..



14, Estimated Cost,~ The estimated cost carried in the revised
definite project report is as follows:

Dem Spillway and Outlets : $290, 000

Land and Rights of Way 40,000
Relocation 40,000
‘ §270,000

Since the revised definite project report was approved the cost of
the project has increased for the following reasons: (1) contem-.
plated costs for severances and water rights not previously included
in the cost of lands and improvements; (2) revisions made in the
design of the dam and appurtenant structures; (3) increased costs

of comnstruction and materials; and (4) increase in the District and
Division Office overhead charges. The construction cost of the pro- -
posed project, including land acquisition, is shown in the detailed

estimate below, The total initial cost of the project, including
design charges is $680,200 = ($638,200 £ $42,000).

BSTIMATE OF COST -
CONSTRUCTION OF MOUNTAIN BROOK DAM

| - ' Unit  Toval
Ttem Designetion Quantity 1mit Cost Cost
1 Temporary Roads | : | 1 Job ' LS. § 7,000,
2 Removﬁl.of Existing Struc- .
tures - 1 Job LS. . 2,500,
3 Cleering _ 1 Job ‘LS. 5,000,
4 Diversion and Care of Brook 1 Job LeSe 6,500,
5 Stripping 40,000 Cu,Yd. 0,55 22,000,
6 Common,Excavation . 82,000 Cu.Yd, 0.40 32,800,
7 Excavetion & Haul, Borrow , ‘
Area A 115,500 Cu.Yd. 0.50  57,750.
8 Excavation & Haul, Borrow ‘ ]
Ares B : 26,000 Cu.Yd. 0.55 14,300,
9 Rock Excavation 1,000  Cu.Yd. 4,50 4,500,
10 Road Scarificstion 1,400 Sq.¥d. . 0,15 210,
11 Grout Pipes ' 13 Each 15,00 195.
12 Drilling Holes for Pressure : _ .
Grouting 260 LiniFt, 2,50 650,

a4 - o
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Unit

- G5 «

Total

Iten Designation : Quantity Unit Cost Cost
13 Pressure Grouting - 100 Cu.Ft. 4,00 ¢ 400,

' 14 Sand and Gravel 7,500 Cul¥d. 1,60 12,000,
iS-Screened Gravel 1,000 Cu.Yd,. 2,400 ‘ 2,000.
16 Compacted Fill 1?0,000 Cu.Yd, 0;15 25,500,
17 Tamped Fill 3,400 Cu,Yd, 0;50 1,700,
18 Additional Rolling 1,500 100Sq.Ft, 0.25 375,
19 Riprap 6,900 Cu,Yd. 4,00  27,600. .
20 Top Soiling end Seeding _ |

4~inches Deep 78 1000 Sq,.Ft. 23,00 . 1,794,
21 Top Soiling end Seeding
9~-inches Deep 236 10005q. M. 36,00 8,496,

22 Conerete 3-inch Aggregate 3,100 Cu.Yd, 14,00 43,400, . .
23 Concrete 1% inch Aggrepgate 3,600 Cu.Yd. 20,00 '72,000. “§ITLﬁ
24 Furnishing Cement +11,000 Bbls, 2,90 31,900,
28 Steel Reinforcement 404,000 Ib, 0,08 32,320,
26 Copper Weter Stops 650 1b. 0,60 380,
27 Gage House 1 Job L.S.. 700.
28 Miscellgneous Metal 1 Job LeS.. 1,300.
29 Stop logs | 1. Job LS. 100,
30 Vertical Joint Protection 500 Lin.Ft,. 0,75 | 375,
31 Cement-Asbestoas Pipe for

Weep Holes | 26 Lin.Ft, 1.00 a6,

32 Spillwsy Sub Drain 1 Job L.S, 1,800.
33 Walks and Steps 1 Job LS, 500,

34 Drainage System 1 Job L.S. 700,

Aezne B G s
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: Unit Total
Item Deslgnatlon Quantity TUnit Cost Cost
35 Sand and Gravel Road CQurses 2,400 Cu,Yds, ~ 1,80 ¢ 4,320.
36 Bituminous Surface Treatment 3,900 Gal. -  0.25 975,
37 Cover Aggregate 47 Ton - 3.00 141,
38 Road Mix Pafement‘ 830 Ton 5,00 - 4,150,
39 Cut-Back Asphalt for Rosd- ;
Mix Pavement _ 9,900 Gal, 0.18 - 1,782.
‘f 40 Flent Mix Pavement for Bridge 30 Ton 12,00 360,
'f 41 Granite Curb 1 Job “LeSs - 700, .
‘?'1 42 Bridge Spillway;and_Outlet _ j
. “4} Works Guard Rails | 1. Job LS4 2,300,
\\ii | 43 Highway Guard Rail 2,400 LindFt.. 2,50 6,000.
?; 44 Wheel Stop - 14 Bach 30,00 420,

; .
N ?otal ~ Ttems 1 to 44, inclusiveeassssncsernesncssess

i sheskok sk ok ok ok ok e ke 3k 3k Kok okske ok oKk sk ok

Total Items 1 to 44 inclusive $439,799 \
Contingencies 10% 43,981 )
T $483,780-
District and Division Overhead 6% ‘ 29,020
Inspection, Supervision, &nd oo .
Engineering during Construction. ' | 50,000

Distriet and Division Office Overhead -
‘on Hiréd ILabor Operat1on of 50,000
at 12% 6,000

Land and Relocations:, :
Lend and Improvements $ 39,500

Relocations _ , 17,000 56,500
Aogquisition Expenses 15%~-(56,500) - 8,500
. Government Overhead '
12% of 8500 1,010
6% of 56,500 \ 3,390

4,400

-

TOIAL PROJECT COST.or--o-nqc}o.'onoo'oco

- G -

ENERIEEEY. o T e S A P P R S 4

. $439,799.

&’af} A_u-’a

L ‘r.ziuk

' g@lgﬁf'é
o ! [ ETI R LT
o - ii%,wuj«t\

et e

S ol

P N I W AR
. r 3

(\rf -l;. [y { e !‘ < s
AREE o
f(,-' } L

. ‘;‘._,,g\ \{_,{! ¢ {'( HEA T,

L -
e AT

69,400, .
$638,200,

N N
T b ,é;//fa‘ <t




T
o ﬁww L dELS g
Q;d“ l07° 2{%% aw e:b..,—} ‘/‘? ?db §D

é‘? Z g,33"mrv "-.k'_—ﬁ - _-_ 3'2. 2‘50 6’0'-‘
“:w hw&aﬂ&@a /—m o

Sésm”‘“

WA TSR

'."p‘wf’"“"""* e




the

15, Carrying Charges,- The total annual carrying cherge for
reseryoir, based: :upon.- anterest on'the investment, on anortiza~.

tion of. structures ‘and equlpment and- on- operation and malntenance,
is $29,811 as summarzzed in’ the follow1ng table.
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Efﬁ?f?ﬁ? Durmng Gonstruction:
(5% for ome-half construction period)ecscessscees . f 9,573,

.......

Toﬁal*gpvestment:

,m'bv-uc‘tures Wi'bh 50 yeB.r 1ife¢.o ootoou‘oooo-o--n-t-o$647,?734
Vn"‘LnﬂPrlng EJCpenseS.,....-n.u...,..u'.......-.. 4’2 OOOQ
Tadel F‘ederal Invesment.to-oa .Q.lllb.&.l".....l.$689 773. ~

L]

ANNUAL FEDERAL GARRYING CHARGES

In‘tel“es‘b on Investment ats% -..----.-'noo'--‘pgga_o_glsw -_o$ 20,6'93’0

-Amort1z9b10n-

8. Struccures with 50 year life. (0. 8877) ....,....,..$ 6,118,

E}

Oper&tJon-and Malnt@nance‘ .!-occoc.o.o--ooip...a|¢.$ 3 000.

Total Annual Federal C&rr}"lﬂg Char.ge aoo-.-o--naaooa..$l 29 811.

.. Construction Period ~ 1 year
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14, Egtimatcd Cogt.~ The cstimatoed cost is summarized in
thc revisod definite project roport as follows:

- Dam Spillway and Outlots $290,000 .-
Land and Rights of Way 40,000
Relocation 407000

" $870,000

.
Since thisg report was approved, révisions made in the design of
the dam and appurtenant struchkfires and the increcascd costs of
construction and materialg Haove resulted in an increased overall
cost of tho project. increagsed cost is summarized as follows:

“Congtrugkion Cost, including

(lepfing $519,000
Reseivolr Cost 63,000

$582,000

S perse doof
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15. Oorrving Charges,~ The total annual carrying charge
for the reservoir based upon interest on the investment, on
tization of structures and eguipment, and on operatlon and m
tenance, iz $27,222, as summarized in the following tabdle,

ANNUAL COSTS AND CARRYING CHARGES

A

 FEDERAT TNVESTMENT p
: y i
1, ZTotal Firnt Cost! | ?;f
2« OStructures with 50 vear life ......}A{i......$582,000.
2, Interest During Constructiond ' ff ‘ |

(3%-for one-half construction nefiod).........$ 2,730,

%3, Total Investment!

r‘

. Structures with 50 vear 11fe CerenasereesesisS590,730,
Engineering Exnenses lououootuou.oto---nlco uzloool
. TOtal Feﬂ.eI‘a,l Investmz ,t.otl;oouoﬁnooooo.. 632 7300

AIHWAL/F@ER.AL CARRYING CHARGES

lo Io'ip

. y
l. Interest on Investﬁbnﬁ @ 3%---cpn0a-o--cl--i-do-$ 18’982-

2, Amortizationt ’ '
B Structures”with 50 year 1ife (0,887%)s.eve. . sd 5,280,

3. Operation &nd Ialntenance‘ v--‘ut.o-..o..ol..l;r$ E;OOO'

4, Total Aﬁnual Federal Carrying Gharge RPN 27,222,
/ .

v

Constructlon FPeriod -~ 1 year.

’
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